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Introduction 4 4
Horses harbour complex macroparasite communities along their digestive tract, 4 5 encompassing among other Gasterophilus larval stages (bots), nematodes (mainly 4 6 strongylids and ascarids) and tapeworms (Anoplocephalidae). The control of this vast 4 7
parasite community has largely relied on the regular use of anthelmintic drugs. Following a 4 8 few decades of treatments, parasitologists have reported alteration of strongylid Normandy. We restricted our analysis to this subset of the total population as they more 9 8
often suffer parasitic infection, and to avoid heterogeneity in the data. 9 9
Foals younger than 2 months were excluded from the study because none of them harbored 1 0 0 the parasites searched. Necropsies were usually performed within a few hours after death 1 0 1 but some were delayed for periods up to 24 hours. About 90% of the equids examined were 1 0 2 from Normandy, which is the leading horse breeding region in France with roughly 10,500 A few observations were discarded before analysis, including an individual whose age was 1 0 8
unknown and 32 records collected from geldings (as it was not possible to estimate any sex 1 0 9 effect with so few observations). In addition, 33 cases from a bankrupted stud farm and one 1 1 0 horse from a farm where no anthelmintic drug were given were also removed from the 1 1 1 dataset to avoid spurious signal linked to a lack of parasite management. In the end, 1,673 1 1 2 cases from 735 studs were retained for analysis. Foals were generally born in spring thereby resulting in a collinear relationship between the 1 1 4
age at necropsy and the month when the necropsy took place. To account for this structure 1 1 5
in the data, age was rounded to the closest month and clustered into two categories, being 1 1 6 either less than or 1-year-old (foal) or older (yearling). Month of necropsy was binned into 1 1 7 seasonal categories: winter (January to March), spring (April to June), summer (July to 1 1 8
September) and autumn (October to December). This study builds on data collected during routine necropsy. As a result, fine-grained 1 2 2 parasitological examinations could not be systematically carried out due to time and material 1 2 3 limitations. Parasite count was therefore performed for non-strongylid large parasites as 1 2 4 1 3 8
Species were searched in the vicinity of their preferential niche. Therefore, special attention 1 3 9
was paid to bots in the oral cavity, pharynx, oesophagus and stomach; tapeworms were 1 4 0 looked for in the small intestine, ileocaecal junction, cecum and right ventral colon, whereas 1 4 1 ascarids and pinworms were looked for in the small intestine and in the ascending and small 1 4 2 colon respectively. Parasite specimens recovered were identified as to family (Anoplocephalidae), subfamily dissecting microscope (x30) and following appropriate guidelines (Wells and Knipling, 1938) . Regarding tapeworms, specimens recovered from the small intestine, caecum and right 1 5 0 ventral colon were preserved separately in 10% formalin in order to be microscopically 1 5 1 examined later for the purpose of specific identification (Euzéby, 1966; Lichtenfels, 1975 In relationship with the observed shift in species responsible for the death of young equids, 3 3 4
we quantified the temporal variation of parasite prevalence and abundance across the 29-3 3 5
year period (Figure 3, supplementary Table 1 ). Breakpoints in non-strongylid prevalence 3 3 6
were found to occur within a ten-year period around 2000, i.e. 1998, 2005 and 2007 2.3 x 10 -3 ). A similar significant reduction in the frequency of infection was found for was not significantly altered through time (߯ ଶ = 0.12, d.f. = 1; P = 0.73). Our survey provides one of the most comprehensive long-term surveys of equine gastro- intestinal parasite dynamics. It is similar to a previous extensive report of 513 postmortem 3 5 5
examinations performed between the mid-1950's and 1983 in the USA (Tolliver et al., 1987) .
These horses had been however chosen because of their patent strongylid infection and the 3 5 7
authors had limited information regarding their deworming history (Tolliver et al., 1987) . This 3 5 8 latter piece of information is difficult to obtain in field conditions and is often missing in 3 5 9 postmortem examination (Lyons et al., 2000; Lyons et al., 2018) aetiologies underpinning the death of young equids suggest that these horses were not 3 6 7
biased towards stud farms facing major issues in parasite control. A sampling bias remains 3 6 8 however possible, as it is likely that all dead horses in the region were not sent for necropsy.
6 9
The data collected on this subset of young horses highlighted a seasonal pattern in non- , 1989; Lyons et al., 1994; Bucknell et al., 1995; Höglund et al., 1997 ; Lyons et were more abundant and prevalent in autumn and winter seasons. This suggests that the 3 7 6
Hutchinson
subset of young equids, that were examined throughout the year, was a good proxy to 3 7 7 investigate the regional parasite community dynamics. However, a peak of Parascaris spp. seasonal disconnection between the occurrence of tapeworms and Parascaris spp may 3 8 0 contribute to explain the limited extent of co-infection between the three non-strongylid Our prevalence estimates for bots and tapeworms were in the lower range of previously 2013-survey across eight French Trotter studs revealed that foals were given eight Of note, a significant break in non-strongylid prevalences has occurred within a ten-year 3 9 7
window ranging from 1998 to 2008, whereby Parascaris spp. arose in contrast to bots and 3 9 8
tapeworms that suffered strong reduction in their respective prevalences. The sharp decline number FR/V/6151318 9/1983). Their decline was however lower than the 85% drop-off in G. We also identified a significant shift in the species responsible for the death of young horses.
1 5
Fatal tapeworm and S. vulgaris infections strongly declined after 2000, before a rise in 4 1 6
Parascaris spp. and cyathostomin mediated deaths occurred. In the lack of farm 4 1 7 management data or any climatic trend, a definitive explanation remains elusive. The However, the drug can be delivered without any coprological analysis in Sweden and France veterinarians for the design of parasite management scheme but that it was not the case in have a reduced awareness of cyathostominosis management which contribute to increase 4 4 0 the incidence of fatal cases.
1
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